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® Indole derivatives having an azablcycllc side chain, process for their preparation. Intermediates, and pharmaceutical 
compositions. 



© Compounds of lormula (I), and pharmaceutical^ ac- 
ceptable salts thereof: 

CO-L-Z 

R > ! 

N R, 

(0 



phenyl Ci-4 alkyl groups or optionally N-disubstituted by 
C4-5 polymethylene; 

Z is a group of formula (a), (b) or (c) 




wherein 

L is NH or C; 

X anc? Y are independently selected from hydrogen or 
C1-4 alkyl, or together are a bond: 

Rt and R? are independently selected from hydrogen. 
Ct-6 alkyl, C2-6 alkenyl-Ci-^i alkyl. or together are C2-a poly- 
methylene: 

R3 and H4 are independently selected from hydrogen, 
halogen, CF3. Ci-e alkyl. Ci-e alkoxy. C1-6 alkylthto. C1-7 acyl. 
C1-7 acylamino. C1-6 alkylsulphonylamino, N-(Ci-6 alkylsul- 
phonyO-N-Ci-4 alkylamino. C*-& alkylsulphinyl. hydroxy. 
niUo or amino, aminocarbonyl. aminosulphonyl, aminosul- 
phonylamino or N-(aminosuiphonyl)-Ci-4 alkylamino option- 
ally N-substituted by one or two groups selected from C1-6 
alkyl. C^-e cycloalkyl. C3-8 cycloalkyl Ci-* alkyl. phenyl or 




(a) 



(b) 



(C) 



wherein n is 2 or 3: p is 1 or 2; q is 1 to 3. r is 1 to 3; and 
Rs or R 6 is C1-7 alkyl, Crwj cycloalkyl, C^-a cycloalkyl-Ci 
? alkyl or C?-7 alkenyl-Ci-i alkyl; having 5-HT M-receptor 
antagonist activity, a process for their preparation and their 
use as pharmaceuticals. 
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NOVEL, COMPOUNDS 



This invention relates to novel compounds having useful 
pharmacological properties, to pharmaceutical 
compositions containing them, to a process and 
intermediates ror their preparation, and to their use 
as pharmaceuticals. 

Gii 2100259A and 2125398A, and EP-A-158265 describe 
oenzoates and benzamides having an azabicyclic sioe 
chain and possessing 5-HT antagonist activity. 

A class ot novel, structurally distinct compounds has 
now oeen discovered* These compounds have 5-HT 
M-receptor antagonist activity, anti-emetic activity 
and/or gastric motility enhancing activity. 

Accordingly, the present invention provides a compound 
of formula (I), or a pharmaceutical ly acceptable salt 
thereof : 



R 



CO-L-Z 




wherein 
L is NH 



or O; 



0247265 



- 2 - 

X and Y are independently selected from nydrogen or 
c l-4 alkyl, or together are a bond; 

Rl and R2 are independently selected from hydrogen, 
c l-6 alkyl, C2-6 alkenyl-C!. 4 alkyl, or together are 
^2-4 polymethylene; 

R3 and R4 are independently selected from hydrogen, 
halogen, CF 3 , Ci- 6 alkyl, C;l_ 6 alkoxy, Ci_ 6 alkylthio, 
Cl-7 acyl, C1-7 acylamino, Ci_e alkylsulphonylamino, 
N "( c l-6 alkylsulphonyl )-N-Ci- 4 alkylamino, Ci_6 
alkylsulphinyl, hydroxy, nitro or amino, aminocarbonyl , 
aminosulphonyl, ami nos u lphonylami no or 
N-(aminosulphonyl)-C 1 _ 4 alkylamino optionally 
N-sjfbstituted by one or two groups selected from Cj.g 
alkyl, C 3 _ 8 cycloalkyl, C 3 _ 8 cycloalkyl alkyl, 
phenyl or phenyl C A _ 4 alkyl groups or optionally 
N-disubstituted by C 4 _ 5 polymethylene; 

Z is a group of formula (a), (b) or (c) 



(CH 2 ) NR 5 



- 3 - 
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< CCH,)!S R 6 



(c) 



wherein n is 2 or 3; p is 1 or 2; q is 1 to 3; r is 1 
to 3 ; and 



R5 or R 6 is Ci_ 7 alkyl, C 3 _ 8 cycloalkyl, C 3 _ 8 
cycloalkyl -Ci_ 2 alkyl or C 2 _ 7 alkenyl-Cj^ alkyl. 

Preferably L is NH. 

Suitable values for X and Y include hydrogen, methyl, 
ethyl, n- and iso -propyl; or together are a bond. 

Often X and Y are both hydrogen. 

Suitable values for R L or R 2 include hydrogen, methyl, 
ethyl, n- and iso -propyl; prop-2-enyl, but-2-enyl, 
but-3-enyl, 1 -methylenepropyl and l-methylprop-2-yl in 
their E and z forms where stereoisomerism exists; or R x 
and R 2 together are as defined in formula (I). Often 
Rl and R 2 are both hydrogen. 

Values for R 3 and/or R 4 include hydrogen, fluoro, 
cnloro, bromo, CF 3 , methyl, ethyl, methoxy, ethoxy, 
methylthio, ethylthio, acetyl, propionyl, acetylamino, 
methyl sulphonylamino, methylsulphinyl, hydroxy, nitro; 
and amino, aminocarbonyl, aminosulphonyl, 
aminosulphonylamino or N- (aminosulphonyl )-methylamino 
any of which may be optionally substituted by one or 
two methyl groups or by a cyclopentyl or cyclohexyl 
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group or disuostituted by C4 or C5 polymethylene; R3 is 
often hydrogen and R4 is hydrogen or a 4-subst ituent , 
such as halo or methoxy . 

Preferably n is 2 or 3 and p, q and r are 1 or 2. 

Examples of R5/R6 when alkyl include as groups of 

interest C1-3 alkyl such as methyl, ethyl and n- and 
iso-propyl. Within C x ^ 7 alkyl, C4-7 alkyl are also of 
interest, especially those of the formula (CH2)uRg 
wherein u is 1 or 2 and Rg is a secondary or tertiary 
C3-6 alkyl group* Examples of C4.7 alkyl include n-, 
sec - and tert-butyl, n-pentyl, n-heptyl, ana iso-butyl, 
3-methylbutyl, and tert-butylmethyl. 

Examples of R5/R6 when C 3 _ 8 cycloalkyl-Cj^ alkyl 
include in particular those wherein the cycloalkyl 
moiety is cyclohexyl or cyclopropyl. Examples of 
include cyclopropylmethyl , cyclobutylmethyl , 
cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl, 
cyclobutylethyl , cyclopentylethyl , cyclohexylethyl , 
tert-butylmethyl, iso-p ropy Ime thy 1 , iso -propylethyl and 
tert -butyl ethyl . 

R5/K6 may in particular be cyclopropylmethyl, 
cyciohexylmethyl, iso-propylmethyi , tert -butylmethyl or 
i so -propyl ethyl , preferably tert-butylmethyl. 

Examples of K5/R6 when C2-7 alkenyl-C^-^ alkyl include 
prop-2-enyl, but-2-enyl , but-3-eny 1 , 1 -methylenepropy 1 
and 1 -methyl -prop-2-enyl in their E and Z forms when 
stereoisomerism exists. 

K5/R5 is preferably methyl or ethyl, most preferably 
methyl. 
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The pharmaceutical^ acceptable salts of the compounds 
of the formula (I) include acid addition salts with 
conventional acids such as hydrochloric, hydrobromic, 
boric, phosphoric, sulphuric acids and pharmaceutical^ 
acceptable organic acids such as acetic, tartaric, 
lactic, maleic, citric, succinic, benzoic, ascorbic, 
methanesulphonic, a-keto glutaric, a-glycerophosphoric, 
and glucose-l-phosphoric acids. 

The pharmaceutical ly acceptable salts of the compounds 
of the formula (1) are usually acid addition salts with 
acids such as hydrochloric, hydrobromic, phosphoric, 
sulphuric, citric, tartaric, lactic and acetic acid. 

Preferably the acid addition salt is the hydrochloride 
salt. 

Examples of pharmaceutical^ acceptable salts include 
quaternary derivatives of the compounds of formula (I) 
such as the compounds quaternised by compounds R 10 -T 
wherein R 10 is alkyl, phenyl-C^.g alkyl or C 5 _ 7 

cycloalkyl, and T is a radical corresponding to an 
anion of an acid. Suitable examples of R 10 include 
methyl, ethyl and n- and iso-propyl; and benzyl and 
phenethyl. Suitable examples of T include halide such 
as chloride, bromide and iodide. 

The compounds of formula (I) may also form internal 
salts such as pharroaceutically acceptable N-oxides. 

The compounds of the formula (I), their 
pharmaceutical ly acceptable salts, (including 
quaternary derivatives and N-oxides) may also form 
pharmaceutical^ acceptable solvates, such as hydrates, 
which are included wherever a compound of formula (I) 
or a salt thereof is herein referred to. 
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It will of course be realised that, some of the 
compounds of the formula (I) have chiral or prochiral 
centres and thus are capable of existing in a number of 
stereoisomeric forms including anantiomers. The 
invention extends to each of these stereoisomeric forms 
(including enantiomers), and to mixtures thereof 
(including racemates ) . The different stereoisomeric 
forms may be separated one from the other by the usual 
metnods . 

It will also be realised that compounds of formula (I) 
may adopt an endo or exo configuration with respect to 
L. The endo configuration is preferred. 

A group of compounds within formula (I) is of formula 
(II ; : 




wherein X* ana are independently hydrogen, methyl or 
etnyl, or together are a bond, and R2 1 are 

independently hydrogen, methyl or ethyl and the 
remaining variables are as defined in formula (I). 

Examples of the variables and preferred variables are 
as so described for corresponding variables in relation 
to formula (I ) . 
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A further group of compounds within formula (I) is of 
formula (III): 




(III) 



wherein ql is 1 or 2 and the remaining variables are as 
defined in formulae (I) and (II). 

Examples of the variables and preferred variables are 
as so described for the corresponding variables in 
formula (I ) . 

There is a further group of compounds within formula 
(I) of formula (IV): 




(IV) 



wherein r* is 1 or 2 and the remaining variables are as 
defined in formulae (I) and (II). 



Examples of the variables and preferred variables are 
so described as the corresponding variables in formula 
(I). 
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The invention also provides a process for tne 
preparation of a compound of formula (1), or a 
pharmaceutically acceptable salt thereof, which process 
comprises reacting a compound of formula (V): 



Gr 




with a compound of formula (VI): 



J-Z 1 (VI) 



wherein 

G is COUi , where is a leaving group, or hydrogen; 
and, when G is COQi, J is NH2# or OH or a reactive 
derivative thereof or, when G is hydrogen, J is a group 
containing an activated carbonyl group capable of 
forming a CO-L-linkage with the compound of formula 
(V); is 2 as defined or wherein R5/R5 is replaced by 

a hydrogenolysable protecting group; and the remaining 
variables are as hereinbefore defined; and thereafter 
optionally converting any R3 and R4 group to another R3 
and R4 group respectively, converting Z 1 , when other 
tnan Z, to Z; converting X and Y to other X and Y; and 
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optionally forming a pharmaceutically acceptable salt 
of the resultant compound of formula (I), 

Examples of leaving groups Q^, displaceable by a 
nucleophile, include halogen such as chloro and bromo; 
c l-4 alkoxy, such as CH3O and C2H5O-; PhO-; 
activated hydrocarbyloxy , such as CI5C6O- or CI3CO-; 
succinimidyloxy ; and iinidazolyloxy. Preferably Qi is 
halogen, most preferably chloro. 

If a group Qi is a halide or iinidazolyloxy , then the 
reaction is preferably carried out at non-extreme 
temperatures in an inert non-hydroxylic solvent, such 
as benzene, dichloromethane, toluene, diethyl ether, 
tetrahydrofuran (THF) or dimethyl formamide { DMF ) ♦ It 
is also preferably carried out in the presence of an 
acid acceptor, such as an organic base, in particular a 
tertiary amine, such as triethylamine, trimethylamine, 
pyridine or picoline, some of which can also function 
as the solvent. Alternatively, the acid acceptor can 
be inorganic, such as calcium carbonate, sodium 
carbonate or potassium carbonate. Temperatures of 
0-100°C, in particular 10-80°C are suitable. 

If a group Q± is Ci_4 alkoxy, phenoxy, activated 
hydrocarbyloxy or succinimidyloxy then the reaction is 
preferably carried out in an inert polar solvent, such 
as toluene or dimethylf ormamide. In this instance, it 
is preferred that the group is CI3CO- or 
succinimidyloxy and that the reaction is carried out in 
toluene at reflux temperature. 

When J is OH or a reactive derivative thereof, the 
reactive derivative is often a salt, such as the 
lithium, sodium or potassium salt. 
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When G is hydrogen, J-Z* may be a compound of formula 
(VII) or (VIII) when h is NH; or of formula (IX) when L 
is O: 

0=C=N-Z 1 (VII) 
O 

Q2-C-NH-Z 1 (VIII) 

o 

Q3-C-O-Z 1 (IX) 

wherein 

Z-l is as hereinbefore defined, and Q2 and Q3 are 
leaving groups, preferably CI3CO and CI respectively. 

When J-Z 1 is of formula (VII), the reaction is 
preferably carried out in an inert solvent, under 
conventional conditions 0-100°C. 

U2 is a leaving group as defined for Q± hereinbefore; 
and the reaction is carried out in accordance with the 
conditions described herein for the reaction wherein G 
is COQi . 

Examples of Q3 , displaceable by a nucleophile, include 
halogen, such as chloro and bromo; and activated 
hydrocarbyloxy , such as CI5C5O- and CI3CO. 

If a group Q3 is a halide, the reaction is carried out 
as described above for halide. 
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If Q3 is activated hydrocarbyloxy , the reaction is 
carried out as described for Qi activated 
by d r oca r by 1 oxy • 

It: will be apparent that compounds of the formula (I) 
containing an K3 or R4 group which is convertible to 
another R3 pr R4 group are useful novel intermediates. 
A number of such conversions is possible not only for 
the end compounds of formula (I), but also for their 
intermediates as follows: 

(i) a hydrogen substituent is convertible to a nitro 



substituent by nitration; 



(ii> 



a nitro substituent is convertible to an amino 
substituent by reduction; 



(iii) a Ci_ 7 acyiamino substituent is convertible to 
an amino substituent by deacylation; 



(iv) 



an amino substituent is convertible to a 

c i-4 acyiamino substituent by acylation with a 

carboxylic acid derivative; 



<v) 



a hydrogen substituent is convertible to a 
halogen substituent by halogenation; 



(vij 



a Cjl_ 6 alkylthio or C 2 _ 6 a lkylsulphinyl 
substituent is convertible to a 
alkylsulphinyl or a C x . 6 alkylsulphonyl 
substituent respectively by oxidation; 



(via) 



an amxno, aminoca rbonyl , aminosuiphonyl, 
aminosulphonylamino or N- (aminosuiphonyl ) -N-C^_ 
alkylamino substituent is convertible to a 
corresponding substituent substituted by one or 
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two groups selected from Ci_g alkyl, C3-8 
cycloalkyl, C1-4 alkyl or phenyl alkyl 
groups any of which phenyl groups may toe 
substituted by one or more groups selected from 
halogen, trif luoromethyl, C^.^ alkyl, Ci-e 
alkoxy and nitro, or disubstituted by C4-5 
polymethylene, by N-alkylation; 

(viiij an amino substituent is convertible to a Ci-6 
alkylsulphonylamino group or an 
aminosulphonylamino group optionally 
N-substituted as defined by acylation with a 
c l-6 alkylsulphonyl chloride or di-substituted 
ami no sulphonyl chloride* 

(ix) A alkyl ami no substituent group is 

convertible to a N-(C 1-6 alkylsulphonyl )N-C A _ 4 
alkylamino group or an N- (amino sulphonyl jN-Cj^ 
alkylamino group optionally N-substituted as 
defined by acylation with a C lw6 alkylsulphonyl 
chloride or di-substituted aminosulphonyl 
chloride. 

Conversions (i) to (ix) are only exemplary and are not 
exhaustive of the possibilities. 

In regard to (i), nitration is carried out in 
accordance with known procedures. 

In regard to (ii), the reduction is carried out with a 
reagent suitable for reducing nitroanisole to 
aminoanisole . 
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In regard to (iii), deacylation is carried out oy 
treatment with a base, such as an alkali metal 
hydroxide. 

In regard to (iv), (viii), and (ix) the acylation is 
carried out with an acylating agent, such as the 
corresponding acid or acid chloride. Formylation is 
carried out with the free acid. 

In regard to (v), halogenation is carried out with 
conventional halogenating agents. 

In regard to (vi), oxidation is carried out at below 
ambient temperatures in a non-aqueous solvent, such as 
a chlorinated hydrocarbon, in the presence of an 
organic peracid, such as 3-chloroperbenzoic acid, or in 
water in the presence of a soluble strong inorganic 
oxidant, such as an alkali metal permanganate or in 
aqueous hydrogen peroxide. It will be realised that 
this process may also N-oxidise the N- moiety of a side 
chain (a), (b) or (c) and suitable precautions will 
routinely be taken by those skilled in the art. 

In regard to (vii), alkylation is carried out with a 
corresponding alkylating agent such as the chloride or 
bromide under conventional conditions. 

2^ when other than Z may have a hydrogenoly sable 
protecting group which is benzyl optionally substituted 
by one or two groups as defxned for K3 and R4. Such 
oenzyl groups may, for example, be removed, when R3 or 
R4 is not halogen, by conventional transition metal 
catalysed hydrogenoly sis to give compounds of the 



formula (X): 



- 14 - 
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wherein is of formula (d) or (e) 




wherein the variables are as defined in formula (I). 

This invention also provides a further process for the 
preparation of a compound of the formula (I) which 
comprises N-alkylating a compound of formula (X), and 
optionally forming a pharmaceutical^ acceptable salt, 
of the resulting compound of the formula (1). 

In this further process of the invention ' IKylatxon 
comprises the substitution of the N-atom depicted in 
formula (X ) by any group as hereinbefore 

defined. This may be achieved by reaction of the 
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compound of formula (X) with a compound R5Q4 or R6O4 
wherein R5 and are as hereinbefore defined and Q4 is 
a leaving group. 

Suitable values for O4 include groups displaced by 
nucleophiles such as CI, Br, I, OSO2CH3 or 
OS0 2 C 6 H 4 pCH 3 . 

Favoured values for O4 include CI, Br and I. 

The reaction may be carried out under conventional 
alkylation conditions for example in an inert solvent 
such as dimethyl formamide in the presence of an acid 
acceptor such as potassium carbonate. Generally the 
reaction is carried out at non-extreme temperature such 
as at ambient or slight above. 

Alternatively, 'N-a lkylation ' may oe effected under 
conventional reductive alkylation conditions when the 
group R5 or Rg in the compound of formula (I) contains 
a methylene group adjacent to the N-atom in the 
bicycle. 

Interconvert £ng R5 or Rg in the compound of the formula 
(X) before coupling with the compound of the formula 
(V) is also possible* Such interconversions are 
effected conveniently under the above conditions. It 
is desirable to protect any amine function with a group 
readily removable by acidolysis such as a C2-7 alkanoyl 
group, before R^/R^ interconversion. 

When R5 or R^ in the compound of formula (VI ) contains 
a methylene group adjacent to the N-atom in the bicycle 
it is often convenient in the preparation of such a 
compound of formula (VI ) to prepare the corresponding 
compound wherein the methylene group is replaced by 
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-CO-, or for R5 or Rfc is methyl, where the methyl group 
is replaced by ester ified carboxyl. Such compounds may 
then be reduced using a strong reductant such as 
lithium aluminium hydride to the corresponding compound 
ot formula (V ) . 

The compounds of formula (V) and (VI) are known or are 
preparable analogously to, or routinely from, known 
compounds. Intermediates of formula (V) wherein G is H 
and X and Y are hydrogen may be prepared from the 
corresponding intermediate wherein X and Y are a bond. 
Intermediates of formula (V) wherein G is COQi form an 
aspect of the invention. 

Compounds of the formula (VI ) wherein Z is of formula 
(c) may be prepared as described in European Patent 
Publication No. 115933 or by analogous methods thereto. 

Compounds of the formula (X) are novel and form an 
aspect of the invention. 

It will be realised that in the compound of the formula 
(I ) the -CO-L- linkage may have an endo or exo 
orientation with respect to the ring of the bi cyclic 
moiety to which it is attached. A mixture of endo and 
exo isomers of the compound of the formula (I) may be 
synthesised non-stereospeci f ically and the desired 
isomer separated conventionally therefrom e.g. by 
chromatography; or alternatively the endo and exo 
isomer may if desired be synthesised from the 
corresponding endo or exo form of the compound of the 
formula (VI). 

Compounds of the formula (I ) wherein X and Y are both 
nyd rogen may be converted to the corresponding 
compounds wherein X and Y are a bond by conventional 
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oxidation, and this is the preferred method of 
preparation when X and Y are a bond. Compounds of the 
formula (I) wherein X and Y are a bond may oe converted 
to the corresponding compounds wherein X and Y are 
hydrogen by reduction; however it is preferred that 
this is carried out on the compound of formula (V) 
wherein o is H prior to coupling. 

Pharntaceutically acceptable salts of the compounds of 
this invention may be formed conventionally. The acid 
addition salts may be formed for example by reaction of 
the base compound of formula (I) with a 

pharmaceutically acceptable organic or inorganic acid. 

The compounds of the present invention are 5-HT 
antagonists and it is thus oelieved may generally be 
used in the treatment or prophylaxis of migraine, 
cluster headaches and trigeminal neuralgia. Compounds 
which are 5-HT antagonists may also be of potential use 
in the treatment of CNS disorders such as anxiety and 
psychosis; arrhythmia, obesity and irritable bowel 
syndrome. 

The compounds of the present invention also have 
ant i -emetic activity; in particular that of preventing 
cytotoxic agent or radiation induced nausea and 
vomiting. Examples of cytotoxic agents include 
cisplatin, doxorubicin and cyclophosphamide. 

The compounds of tne present invention also have 
gastric motility enhancing activity, useful in the 
treatment of disorders such as retarded gastric 
emptying, dyspepsia, flatulence, oesophagal reflux and 
peptic ulcer. 
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The invention also provides a pharmaceutical 
composition comprising a compound of formula (I), or a 
pharmaceutical ly acceptable salt thereof, and a 
pharmaceutical ly acceptable carrier* 

Such compositions are prepared by admixture and are 
suitably adapted for oral or parenteral administration, 
and as such may be in the form of tablets, capsules, 
oral liquid preparations, powders, granules, lozenges, 
reconstitutable powders, injectable and infusable 
solutions or suspensions or suppositories. Orally 
administrable compositions are preferred, since they 
are more convenient for general use. 

Tablets and capsules for oral administration are 
usually presented in a unit dose, and contain 
conventional excipients such as binding agents, 
fillers, diluents, tabletting agents, lubricants, 
disintegrants, colourants, flavourings, ana wetting 
agents. The tablets may be coated according to well 
known methods in the art, for example with an enteric 
coating. 

Suitable fillers for use include cellulose, mannitol, 
lactose and other similar agents. Suitable 
disintegrants include starch, polyviny ipoiypy rroi idone 
and starch derivatives such as sodium starch 
glycollate. Suitable lubricants include, for example, 
magnesium stearate. 

Suitable pharmaceut ically acceptable wetting agents 
include sodium lauryl sulphate. Oral liquid 
preparations may be in the form of, for example, 
aqueous or oily suspensions, solutions, emulsions, 
syrups, or elixirs, or may be presented as a dry 
product for reconst i tution with water or other suitable 
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vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending 
agents, for example sorbitol, syrup, methyl cellulose, 
gelatin, hydro xye thy Ice 1 lu lose , carboxymethy lcel lulose , 
aluminium stearate gel or hydrogenated edible fats, 
emulsifying agents, for example lecithin, sorbitan 
monooleate, or acacia; non-aqueous vehicles (which may 
include edible oils), for example, almond oil, 
fractionated coconut oil, oily esters such as esters of 
glycerine, propylene glycol, or ethyl alcohol; 
preservatives, for example methyl or propyl 
p-hydroxybenzoate or sorbic acid, and if desired 
conventional flavouring or colouring agents. 

Oral liquid preparations are usually in the form of 
aqueous or oily suspensions, solutions, emulsions, 
syrups, or elixirs or are presented as a dry product 
for reconstitution with water or other suitable vehicle 
before use. Such liquid preparations may contain^ 
conventional additives such as suspending agents, 
emulsifying agents, non-aqueous vehicles (which may 
include edible oils), preservatives, and flavouring or 
colouring agents. 

The oral compositions may be prepared by conventional 
methods of blending, filling or tabletting. Repeated 
blending operations may be used to distribute the 
active agent throughout those compositions employing 
large quantities of fillers. Such operations are, of 
course, conventional in the art. 

For parenteral administration, fluid unit dose forms 
are prepared containing a compound of the present 
invention and a sterile vehicle. The compound, 
depending on the vehicle and the concentration, can be 
either suspended or dissolved. Parenteral solutions 
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are normally prepared by dissolving the compound in a 
vehicle and filter sterilising before filling into a 
suitable vial or ampoule and sealing. Advantageously, 
adjuvants such as a local anaesthetic, preservatives 
and buffering agents are also dissolved in the 
vehicle. To enhance the stability, the composition can 
be frozen after filling into the vial and the water 
removed under vacuum. 

Parenteral suspensions are prepared in substantially 
the same manner except that the compound is suspended 
in the vehicle instead of being dissolved and 
sterilised by exposure of ethylene oxide before 
suspending in the sterile vehicle. Advantageously, a 
surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the 
compound of the invention. 

The invention further provides a method of treatment or 
prophylaxis of migraine, cluster headache, trigeminal 
neuralgia and/or emesis in mammals, such as humans, 
which comprises the administration of an effective 
amount of a compound of the formula (I) or a 
pharmaceutical ly acceptable salt thereof. 

An amount effective to threat the disorders herein- 
before described depends on the relative efficacies of 
the compounds of the invention, the nature and severity 
of the disorder being treated and the weight of the 
mammal. However, a unit dose for a 70kg adult will 
normally contain 0.05 to lOOOmg for example 0.1 to 
50 mg, of the compound of the invention. Unit doses 
may be administered once or more than once a day, for 
example, 2, 3 or 4 times a day, more usually 1 to 3 
times a day, that is in the range of approximately 
0.0001 to 50mg/kg/day, more usually 0.0002 to 25 
m 9 /*9/3ay • 
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No adverse toxicological effects are indicated at any 
of the aforementioned dosage ranges.- 

The invention also provides a compound of formula (I J 
or a pharmaceutical ly acceptable salt thereof for use 
as an active therapeutic substance, in particular for 
use in the treatment of migraine, cluster headache, 
trigeminal neuralgia and/or emesis. 

The following Examples illustrate the preparation of 
compounds of formula (I); the following descriptions 
illustrate the preparation of intermediates. 

N.B. Nomenclature is based on Chemical Abstracts Index 
Guide 197 7 published by the American Chemical Society. 
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Description 1 



- (2, 3-D ihydro)-indolyltrichloromethyl carbamate (Dl) 



To 2,3-dihydroindole (5g) in dry dichloromethane 
(140ml) and triethylamine (5.85ml) at 0© was added 
dropwise trichloromethyl chloroformate (5ml) in dry 
dichloromethane (20ml). The reaction mixture was 
stirred at room temperature for 2h, then washed with 
water (5ml) and 5N hydrochloric acid solution (5ml). 
The organic phase was dried (Na 2 S0 4 ), the solvent 
evaporated in vacuo and the residue purified by 
filtration through a short alumina column, eluting with 
dichloromethane to give the title compound (Dl) (8.5g. 
72%) as a buff solid m.p. 59-60°. 
iH-NMR (CDCI3 ) 60MHz 

6 7.85-7.55 (m, 1H ) 

7.30-6.70 (m, 3H ) 

4.25-3.70 (m, 2H) 

3.25-2.80 (m, 2H ) 

Description 2 

2, 3-Dihydro-3-methylindole (D2) 



O 
W 





(D2) 
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Following the procedure outlined by G.W. Gribble and 
J.H. Hoffman, Synthesis 859, 1977, 3 -methyl indole (5g) 
was converted to the title compound (D2 ) (4.17g, 82%). 
*H NMR (CDCI3) 60MHz 
6 7.30-6.30 (ro, 4H ) 

3.80-2.80 (m, 4H ) 
1.30 (d, 3H) 

Description 3 

2, 3-Dihydro-5-f luoroindole (D3) 




(D3 ) 

Following the procedure outlined in Description 2, 
5-f luoroindole (3g) was converted to the title compound 
(D3) (2.54g, 84%). 
i-H-NMR (CDCI3) 60MHz 
S 7.05-6.10 (m, 3H ) 

4.10-2.60 (m, 5H ) 

Description 4 

2, 3-Dihydro-5-chloroindole (D4) 




(D4) 
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Following the procedure outlined in Description 2, 

5-chloroindole (0«86g) was converted to the title 

compound (D4) (0. 84g , 97%). 

X H-NrtR (CDC1 3 ) 60MHz 

6 7.30-6.65 (m, 2H ) 

6.60-6.25 (ra, 1H ) 

4.10-3.25 (m, 3H ) 

3.20-2.70 (m, 2H) 

Description 5 

2, 3-Pihydro-5-methoxy indole (D5 ) 




(D5) 

A solution of 5 -ntethoxy indole (lg) in glacial acetic 
acid (20ml) was hydrogenated over platinum oxide 
(0.27g) at room temperature. After absorption of the 
theoretical amount of hydrogen (153ml), the catalyst 
was filtered off and the solvent evaporated in vacuo . 
The residue was basified with saturated potassium 
carbonate solution and extracted with diethyl ether. 
The organic phase was dried (Na2SC>4) # the solvent 
evaporated in vacuo to give the title compound (D5) 
(0.43g, 42%). 
i H-NMR (CDCI3) 60Mriz 
6 6.85-6.35 (m, 3H ) 

3.65 (s, 3H) 
3.60-2.70 (m, 5H ) 
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Description 6 



2, 3-Dihydro-3-ethyl indole (D6) 




H 

'N. 



\ 
/ 



Et 



(D6) 



Following the procedure outlined in Description 2, 

3-ethyl indole (2.3g) (J.T. Fitzpatrick and R.D. Hiser, 

J. Org. Chem. . 22, 1703-4. 1957) was converted to the 

title compound (D6) (1.3g, 56%). 

l-H-NMR (CDC1 3 ) 60MHz 

6 7.20-6.40 (m, 4H ) 

3.90-2.90 (m, 4H) 

2.10-0.8 (m, 2H) 
0.9 (t, 3H) 

Description 7 

1 - ( 2, 3-Dihydro-3-methyl ) indoly l-o- ( 1-succinimidy 1 )- 
carbamate (D7 ) 
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N, N-Disuccinimidyl carbonate (8.03g) and 2, 3-dihydro-3- 
methylindole (D2) (4.17g) in dry. toluene (150ml) was 
stirred at room temperature overnight. The solvent was 
evaporated in vacuo and the residue dissolved in 
dichloromethane, washed with 5N hydrochloric acid 
solution (10ml), saturated potassium bicarbonate (10ml) 
and brine (30ml)* The organic phase was dried 
(Na2SG4), evaporated in vacuo and the residue purified 
by filtration through a short silica column, eluting 
with dichloromethane to give the title compound (D7) 
(6.85g, 80%). 
iH-NMR (CDC1 3 ) 60MHz 
6 7.85-6*80 (m, AH) 

4.60-4.00 (m, 1H ) 

3.95-3.10 (m, 2H ) 
2.75 (s, 4H) 
1.30 (bd, 3H) 

Description 8 

1- (2,3-Dihydro-5-fluoro)indolyl-Q- (1-succinimidyl )- 
carbamate (D8) 

O 

c - o 

Following the procedure outlined in Description 7, 
reaction of N, N-disuccinimidyl carbonate (4. 75g) with 
2, 3-dihydro-5-f luoroindole (D3 ) afforded the title 
compound (D8) (5g, 97%). 



0 

v 




o 



(D8) 
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iH-NMR (CDCI3) 60MHz 

6 7.90-7.60 (m, 1H ) 

7.30-6.60 (m, 3H ) 

4.40-4.00 (m, 2H ) 

3.40-2.90 (m, 2H ) 
2.85 (s, 4H) 

Description 9 

l-(2, 3-Dihydro-5-methoxy )indolyl trichloromethyl 
carbamate (D9 ) 




X...L) 



MeO 



(D9) 



Following the procedure outlined in Description 1, 

reaction of 2, 3-dihydro-5 -met hoxy indole (D5) (0.43g) 

with trichlormethylchloroformate (0.35ml) afforded the 

title compound (D9) (0.52g, 58%). 

iH-WMR (CDCI3) 60MHz 

6 7.88-7.58 (m, 1H ) 

6.85-6.48 (m, 2H ) 

4.35-3.80 (m, 2H ) 
3.70 (s, 3H) 

3.35-2.80 (m, 2H ) 
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Description 10 



i- (2, 3-Dihydro)indolylcarbonyl chloride 0>lO) 



coci 




(D10) 



To phosgene [110ml (12,5% w/w solution in toluene)] in 
dry dichloromethane (150ml) at 0© was added dropwise a 
solution of triethylamine (17ml) and freshly distilled 
2, 3-dihydroindole (14. 5g ) in dry dichlorcmetnane 
(100ml), The reaction mixture was then stirred at 0° 
for lh, and then poured into pentane (2.51)/ wasnec 
with 5N sulphuric acid solution (lGOml) and orine 
(100ml). The organic phase was dried (K^SC^), the 
solvent evaporated in vacuo and the residue triturated 
with 60/80 pet. ether to give the title compound (DIG) 
(18.37g, 83%). 

Description 11 

1- ( 2, 3-Dihydro-3-ethyl ) indoly lcarbony 1 chloride (Dll) 



coci 
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Following the procedure outlined in Description 10. 
reaction of 2, 3-dihydro-3-ethyl indole (D6) (1.259) with 
phosgene £7. 7ml (12.5% w/w solution in toluene) '} 
afforded the title compound (Dll) (1.6g, 90%). 

Description 12 

1- (2, 3-Dihydro-5-nitro)indolyl-trichloro.T.ethyl 
carbamate (D12) 




(D12) 

Following the procedure outlined in Descr ipticn i. 

reaction of 2 , 3-dihydro-5-nitroincoie {4.72c} witn 

trichlormethylchloroformate (3.44ir;l) irrorceu the 

title compound (D12) (5.5g, 59%) 

1 H-KMR (CDCI3) 60MH2 

5 8.80-7.10 (m, 3H ) 

4.70-3.90 (m, 2H) 

3.50-2.95 (m, 2H ) 

Description 13 

1-Cl- (2, 3-Dinydro-6-nitro)indolylcarbonvl jimicazcle 
(013) 



o 




(D13) 
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2, 3-Dihydro-6-nitroindole (3g) and 1, 1 '-caroonyldi- 
imidazole (2*96g) in dry toluene (75ml) was heated 
under reflux for 5h. The reaction mixture was cooled 
and the solvent evaporated in vacuo . The residue was 
dissolved in dichloromethane (100ml) and washed with 5N 
hydrochloric acid solution (10ml) and water (20:nl). 
The organic phase was dried (Na2S04) and the solvent 
evaporated in vacuo to give the title compound (013) 
(4.7g, 100%). 

Description 14 

1 " (2* 3-Dihydro-3 / 3-dimethyl )indolylcarbonyl chloride 
(D14) 



COC1 




(-14) 

Following the procedure outlined in Description 10, 
reaction of 2, 3-dihydro-3 , 3-dimethylindole (2.7g) witn 
phosgene [16.5ml (12.5% w/w solution in toluene)] 
afforded the title compound (D14) (3.5g, 91%). 



Example 1 



- 31 - 



0247266 



endo-N- ( 9-Methvl-9-azabicyclo£3 . 3 ♦ 1 jnon-3-yl )-2 , 3- 
dihydroindole-l-carboxamide (El) 




(El) 



To i-(2,3-dihydro)-indolyltrichloromethyl carbamate 
(Dl) (3.64g) in dry toluene (100ml) was added 
endo-3-amino-9-methyl-9-azabicyclo[3.3.1 jnonane Ug ) in 
dry toluene (20ml). The reaction mixture was heated 
under reflux for 24h, then the solvent evaporated in 
vacuo. ^The residue was extracted with dicr.loromethane 
(200ml) and washed with saturated potassium caroowte 
solution (2 x 20ml). The organic phase was dried 
(Wa 2 S0 4 ) concentrated and the residue puritied oy 
column chromatography on alumina, eluting with CriCi 3 to 
give, after crystallisation from etnyl acetate, the 
title compound (El) (2g, 52%) m.p. 176-8°. 
^H— NMR (CDCI3) 2 7014Hz 
0 7.85 (d, 1H) 

7.25-7.05 (m, 2H ) 
6.95-6.85 (m, 1H ) 
4.45-4.25 (m, 2H ) 
4.00-3.80 (t, 2H) 
3.25-3.05 (m, AH) 
2. 65-2. 40 (m, 2H ) 
2.50 (s, 3H) 
2.15-1.65 (m, 3H) 
1.65-1.00 (m, 5H ) 




mm 



is 
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Example 3 



end6i8-Me.thyl-8"aaabicyclo[3/ 2, l]oct-3-yl )-2, 3- 
^dihyidrbindore, carbpxyXxe acid ester (E3) 




(E3) 



;T.p 3- : trppanol (l,l/3g) in dig Lyme (5 Oral) was added 

:_j^'rt 5 ipnwxs : e ::pp.ta % ssx;uni t-butoxide ( 0 • 94g ) • The reaction 
mixt^^ an atmosphere of H2 at room 

^te^per^ure fpr lh. and then the solvent was evaporated 
xin- Wajcup- > The reSjLiitint 96m was redissolved in diglyme 

'^ ; 5tii^^i?^nd.. 2 # ,3:^diftydrp )indole trichlotomethyl 
c^^aroate (Dl) (l.:5^ was added. The reaction mixture 
Was^W^t^a under x&flux' for 36h, then cooled and 
evaporated xm vacuo . The residue was dissolved in 5N 
hydrochloric aci-d: Ablution (10ml) and washed with 
diethyl ether (30ml). The aqueous phase was basified 
with pptassi urn carbonate and extracted with 
dichloromethane (3 x 75ml). The organic phase was 
drie:<3 (Na2S04), the solvent evaporated in vacuo and the 
residue purified by column chromatography on alumina 
eluting with dichloromethane to give, after 
crystallisation from diethyl ether the title compound 
(E3) (0.5g, 31%). m.p. 133-4°. 



3 
•I 



1 
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iH-NMR (CDC1 3 ) 270MHz 

5 7.85 (tod, 1H) 

7.22-7.12 (m, 2H ) 

7.00-6.92 (in, 1H.) 

5.0.5 U, 1H) 

4.06 (t, 2H) 

3.28-3. 08 (m, 4H ) 

2.32 (s, 3H) 

2.32-1.75 (m, 8H) 



m 



...3* 



•J 




■■■■ ■■.h : -^m 



g|||JJ|gl^ (Q/SVg/ 231). , n. p. 2;68-70°. 

l^gpj^f 1 ^^^^ ;( '^iCM^ J^iTpkH z: ; 



- v. 



^7i 75;i : i(^; ?1H ) 



7 .25-7 .05 




2H) 




6.9>-6.S5 


(in, 


1H ) 




6.29 


(6 s 


, . 1H) 




4.15- 


(t, 


1H) 




3. 90-3. 70 


(m, 


3H ) 




3. 65-3. 30 


(m. 


2H ) 


l 


2.65 


(s. 


3H ) 




2. 50-2. 10 


On; 


8H ) 


. ; -'Si 


1. 26 


(d, 


3H ) 
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Example 5 



endo-N- (8-Methylr-8-azabiyclo f 3 . 2 . 1 3oct-3-yl )-2 , 3- 
diny7dr6-3,.3^^ (E5): 




4#1 



<E5) 



Following t. he ./p^dcedu re. out 1 i ned in Example 14, 
reaction of l^^^^yd^prf 3, 3 -dimethyl-Jindolylcarbonyl 
chloride (Vl.4). (1§^%;^ 

C3 , 2].:l jpctarie (6;;^^ afforded the title compound (E5) 
OP^SS?^ 50% ) in. p. ii5jB^9 0 . 
1-Hr-liMR CDCI3 

7*80 :(d, 1H) 
7.25-7v05 (ni, 2H ) 
7.OO-6.96 (in, 1H) 

6.92 {bd, 1H) 

4.08 (q> 1H) 

3.60 (s, 2H) 
3.30-3.15 (in, 2H ) 

2.35 (s, 3H) 
2.40-2.10 (m, 4H) 
1.95-1.65 (m, 4H) 

1.35 (s, 6H) 
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Example 6 



HI 



^T; -,jr ; 



Jp2 



m 



. erxdo^ s (8?Methyl-8razabigvclor 3 ,2.1 3oct-3-yl )-3-methyl- 
indoie^i-carboxami-dfe^h CE6) 




HC1 



(E6) 



endo-N- ( ! JB.*$B$K:£i^ 3-dinyd 
io±yrm£ti^rx& hydrochloride (E4 ) 

(6 . Sg>) ^and 2 , ^rSiehjM^v 6rdicyano-l , 4-behzoquinone 
(0<41^) in dry <M|£^pxin; (lOOinl) were heated under 
refii^x for 6h. the taction mixture was copied and 
washed .with saturaget pb^assiujn carbonate solution 
i(20ml). The organic phase vas dried (Na2S04), 
xrdhcihtrated and the residue filtered through a short 
aiSxna column, elating with chloroform. The product 
was. isolated as the hydrochloride salt (E6) (0.2g, 
40%;). m.p. 158-61° 

(d 6 -DMSO) 400MHz 
6 10.50 (bs, 1H) 

8.15 (d, 1H) 

7.85 (bs, 1H) 

7.65 (s, 1H) 

7.55 (d, 1H) 
7.30-7.15 (ro, 2H ) 
4.00-3.75 (m, 3H ) 

2.65 (bs, 3H) 
2.50-2.05 (m, HH) 
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Example 7 



endorrN- (6-Ethyl-6-azabicyclo[3 . 2 . 1 3oct-3-yl )-2, 3- 
dihy droi ridble- 1 t- ca rboxanii de (E7) 




(E7) 



Fpllpwihg the procedure outlined in Example 1, reaction 
of 1;- f?; 3-d^ carbamate (Di ) 

(Q,^igJ with en£oK3^a^ 

L3, 2. 1 jpctane (bi $gs): af forded the title compound (E7) 
(0. 24g, 25%) m.p* l^b^-l 6 . 
^H-NMR (CDCI3) 270MHz 
6 







7. 


85 




1H) 


7. 


25- 


■7. 


10 


(m, 


2H) 


6. 


95- 


■6. 


85 


(in, 


1H) 






4. 


95 


(bd, 


1H) 






4. 


10 


<q, 


1H) 






3. 


90 


(t, 


2H) 






3. 


35 


(bs, 


2H ) 






3. 


15 


(t, 


2H ) 






2. 


45 


(q. 


2H) 


2. 


38- 


2. 


20 




2H) 


2. 


13- 


2. 


00 


(m. 


2H ) 


1. 


95- 


1. 


65 


(IT., 


4H ) 






1. 


10 


<t, 


3H J 



Kg; 



Hi*:! 
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Example. 8 



2T.^^£i?^ (E8) 




HC1 



(E8) 



FoilpWi«9 the ; |>ri?$^ur.e outlinied in Example 4, reaction 
■ of: ' ^L^i^i^^e^i^^@^^«<^ pvj i rt^l^ IrrQ j^jC^- s ucci n inii 1 ) - 
q^it>a«ite : ^^^^^fyf^tYt- t^tliylaraine Cl^ 75ml) and 
^ff^ < 1 i 76 9 > 

; a£f$r£^^tne .ftei^^-se; Which was converted to the 
:^|^nioride-s|at- (E8) (l.llg, 16% ) m.p. 299-300° 

iH^NMR (dfc^DMSQ ) 27 OMHz 
6 



10. 35-10 v 15 


(m, 


1H) 


7.80-7.70 


(m, 


1H) 


7. 10-6.85 


(m, 


2H) 


6.30 


(bs, 


1H) 


4.05 


<t, 


2H) 


3.90-3.70 


(m, 


3H) 


3.10 


(t, 


2H) 


2.65 


(bs, 


3H) 


2. 50-2.05 


{in, 


8H) 
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Example 9 



endorNr (6^M e th Yl^8raaa^ icYCloL3 ♦ 2 . 1 loct-3-yl )-2 , 3- 
dittV^ro^ch^roi^^ (E * } 




(E9) 



Tp.phpJige^e L3,,:8inl (1^5% w/w solution in toluene)] in 
dry dichlorome>yri« (50ml) was added dropwise 
2r3^dSydro^5^ch^^indol,^ (D4) (Q.83g) in CH 2 C1 2 
(26mi ) J Trxetfi^l^n^ ; ; (0, ; S3ml ) was then added , and the 
whole stirred at rodin temperature for lo min. 
endo-3rAmino-8-methyl-8-a Z abicycloL3 . 2 . lOoctane (0. 83g ) 
in dry dichlorp.nithane (10ml) was added and the 
reaction mixture stirred at room temperature for 2h, 
then washed with saturated potassium bicarbonate 
solution (15xhl) and brine (20ml). The organic phase 
was dried (»a 2 S0 4 .), the solvent evaporated in vacuo and 
the residue column ch r oma tog raphe d on. alumina eluting 
with chloroform to give, after crystallisation from 
ethyl acetate, the title compound (E9) <0.36g, 19%) 
m.p. 149-50°. 
iH-NMR (CDC1 3 ) 400MHz 
6 







7.61 


(d, 


1H) 


7. 


15- 


-7.05 


(m, 


2H) 






4. 90 


(bd, 


1H) 






4.08 


(q» 


1H) 






3.91 


(t, 


2H ) 


3. 


28- 


-3.10 


(m, 


4H) 






2. 34 


(s, 


3H ) 


2. 


35 


-2.08 


(m, 


4H ) 


1. 


90 


-1.65 


(n\, 


4H ) 
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Example 10 



^ttitfte^ (E10) 



MeO 




(E10) 



:E6lIbVfiiig t^e .^ri#?4u^e; outlined in Example. 1. re^^pri 
•&fj:l;^i^^^ tr ifchlptomethyl 

S^®te; ( P? ) |o^aj^):>^ 

jali^Li^lp C3> 2 * : l-3w^«ei (p.23g) Afforded the title 
^^^lidW^EljQ) Cpk2?g, 45$) m.p. 142-50. 
ftH^lj^ (CDCl-3 ) 27$Hiiz 
16 







7. 


75 


(dv 


1H) 


6 


.80- 


-6. 


65 


•("'«• 


2H) 






4. 


88 


<pd. 


1H) 






4. 


08 


<q, 


1H) 






3. 


90 


(t, 


2H) 






3. 


78 


(s, 


3H) 


3 


. 28 


-3. 


10 


(m. 


4H) 






2. 


32 


(s, 


3H) 


2 


.40 


-2. 


10 


(m. 


4H) 


1 


.90 


-1. 


65 


(m. 


4H) 
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Example 11 
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endorN^(8;-MethylT^^^ )indole^l 
carbbxamide:. 'hydro^iBr'ide: (Ell) 




• HG1 



(Ell) 



Fpilbwing the procedure outlined in Example 6, reaction 
q£^i^ • 2 . I^oct-3^yl )2 , 3- 

•dih^J:ro hydrochloride (E2 )\ : (0v46$ ) 

Ja^^^di^^ /4^behzqqiiinohe (0 . 44g ) 

af^^ded ^the title* :'c6rapdu*n.a -(El 1 ) (0.3a.g, 68%) in.p. 
2S8^6p9 (decotappsitidn) . 
*H-NMR (d^-DMSb J 27.CMHZ 
6 10.6-10-3 (m, 1H) 

8.15-7.95 (m, 2H) 
7.85 (d, 1H) 

7.65-7.55 (m, 1H ) 

7.35-7.10 (m, 2H) 

6.75-6.65 (m, 1H ) 

4.05-3.65 (m, 3H ) 
2.65 (bs, 3H) 

2.60-2.00 (m, 8H ) 
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Example 12 

Mr ( 1 ^w»f 2 . 2 . 2 loct-3-vl )2. 3-dihydroindole-l- 



carbbxaTmiae fe^feteh^oride (El 2) 




(E12) 



AV mixture of: 3 ^ino,-l -azabicyclpt 2 . 2 . ^octane (0 . 5g ) 
^B^ri^yXm^^P^^ in drv dimethiyifbrinamide 
{^#1} v^s -hfea^|d-at; 50© for lh. The solution was 
cooked aridc:^ *<> a solution of 

l^W'i^^SM^S 1 ^^^ 1 chloride (D10) (0.46g) 
arid^r^^hy^ in dry dimethyl forinamide 

(50rol) at 0°. The reaction mixture was stirred at room 
t;e||erature for 2h, the solvent was then evaporated In 
vacuo. The residue was dissolved in dichlorpme thane 
and washed with 10% sodium hydroxide solution (10ml). 
The organic phase was dried (Na 2 S0 4 }, the solvent 
evaporated in vacuo and the residue was column 
cnromatographed on alumina, eluting with chloroform. 
The product was isolated as the hydrochloride salt 
(E12) (0.16g, 21%) m.p. 138-40°. 
lH-NMR (d 6 -DMSO) 400MHz 



10.7-10.3 


(m, 


1H) 


7.62 


(d, 


1H) 


7.16 


(d. 


1H) 


7.08 


(t, 


1H) 


6.86 


(t, 


1H) 


6.80 


<d, 


1H) 



If'"- 



45 - 




ISP 



013131 (6 i2?g, 14% ) in. p. 



i#4^! 

i-K^R;= tCQCi 3 ') :^QMfi^ , 

8;.;00f 7.70 ; (^V lH) 
7. 30-7...l6r (^>.V:2H) 
7 . 05-6; 90 (/ri, 1H) 
5. 05-4. SO (in, 1H ) 
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4.20-3.95 (in, 2H ) 

3.45-3.25 (m, 1H ) 

3.25-2.50 (m, 7H ) 

2.30-2.05 (m, 1H ) 

2.05-1.20 (in, 4H) 



- 46 - 



% 

M 
m 



41: 
■-'-im 



•pi 



J 




"7 -"^r-f; 




m 

4 --^3$ 



1 0?%'di£lpfc; 20 (my ^1H; ) 

T^lfX)' (d, Itt) 

7. 25.^7:i 05 (ro, 2ri ) 

6 . 95 -6. SO (m, 1H ) 

6; 32 (bs, 1H) 

4 ,10 (t, 1H ) 

3.90-3.65 {m, 4H ) 

3.55-3.10 (m, 1H) 



O202M 
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Example 16 



dl h ydro-K^ru t r 6xndole^- 1 - ca r boxamide (£16) 




KCH. 



<*16) 



Fol IpwingVi^ in Example ly. :reap£ion 

of lr (2>3|^^ 

[3v2<l^^SiW% ^^OvSlgj ) afforded .-tK'e^itl^- com^uj^ ^e|6;) 
(1 . 25g , . : 'jS§0 mvp r 1 76-89 • 
^•H-NrtH (C!|ei3-) 270MHz 
6 



8. 


18 


-7. 


95 


(m. 


3H) 






5. 


Q5 


(bd, 


1H) 


4. 


15 


-3. 


95 


(ra. 


3H) 


3. 


35 


-3. 


15 


(m, 


4H) 






■2. 


30 


(s, 


3H) 


2. 


35 


-2. 


10 


(m, 


4H) 


1. 


b5 


-1. 


60 


(m, 


4H ) 



11 
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Example 17 



endo-N- (8-Met:hyl^6-a2atoicyc loL3 . 2 ♦ 1 ;joct-3-yl H2 , 3- 




.HC1 



(E17 ) 



^Mowing t^ote^. ,.o|it2ined[ in Example 1., reaction 
lrDl-<2^ 

:^^c^o|||||l|0c:t^e^ . a*f6*<3|4 the. title . 

•^ii^und |E^)-^Pi. ^5-7° (decomposition). 
^■^NMR (d^^MSO ) 27,PMHz:) 
6 1G;1'549.95 <m, 111) 

8.55 (d, 1H) 
7. 85-7; 70 (m, 1H ) 
7.45t7.35 (m, 1H) 
6.65-6.55 (m, 1H) 
: 4.15 (t, 2H) 
.3. 90-3. 70 (m, 1H } 
U, 2H) 
(t, 2H) 
(d, 3H) 
8H ) 



3.60-3.35 
3.30-3.15 
2.65 



2.45-2.00 (m, 




Example 16 



N- ( 1-AzabicyclQl 2 . 2 . 23oct-3-yl )2 , 3-dihydro-3 , 3-dimethyl 
i ndb let 1 -^arbb^ami de 'hy drojch lor i de (E18) 




(E18) 



To a solu^ion^qf- 3>~ami;ro^ 2. 2]octahe 

•dittyj^ ;(m 87§^: in v^ter (1 ; 5ro 1 ) Wa s idde d d?;y 

d±^4%i^^0^^^id^ ^{^m^;^^ •iWi^iliyi^ihe (2mi;) • The 
♦m£;ktu:r 2 e.v ^f^pt^ci^ ^' toim. te^|wtiire - ; ft>r*' 5 'roth, then 
a splutiorv^^ 
• cirb^nyi-; =dKlJ5^9e (D14) in dry/'dlm^thylfc 
was £da£d ?a^g^wi]s.e. The Feaptioii'^mik'tiar^ 'vais stirred 
at room t-^j^ej|a^r:e."' -for 18h # the solvent was then 
eii^^rji%e^]$^hM}i^ixo . The residue was dissolved in 5N 
■ti&x&bitt - 'solution (25ml) and washed with 

diethyl e^er {5(^1^). The aqueous phase was basified 
with potas^i^ and then extracted with 

dichlorome thane (3 x 75ml). The organic phase was 
dried (Na^Sb^ J the solvent was evaporated in vacuo and 
the residue crystallised from ethyl acetate/diethyl 
ether to give the title compound (£18) nup. 174-6<> # 
X H-NMR (CDCI3) 270MHz 

11.40 (bs, 1H) 
7.95 (d, 1H) 
7.25-7.05 (m, 2H) 
6.95 (t, 1H) 
6.65 (bd, 1H) 
4.60-4.40 (m, 1H ) 
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Table 1 
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Compound of Example No . 



1 . 


12. 5 




2 


1.4 




3 


5 




4 


3 




5 


0.58 




6 


1.-6 


-Ml 


7 


>lp 




8 


17 




9 


>10 


' / 


10 


7 


- .-■:.-'■".* ' 3^ 


11 


7.7 




12 


4.4 




13 


3.9 




14 


1.0 




15 


2.0 




16 


>10 




17 


>10 




18 


5.3 
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5^ 



hydrogen or 



: ^ki? 4hd^R2 v^f^ ^^^P^O^^^^ select^ from hydrogen, 
Ci^g alkyl^C together are 

c 2-4 ^pplyTOeihyleho';. 

^-R3'' : ahd<• ! R4/:a : re/indepen^en1:ly selected from hydrogen, 
halogen/ qF3> Ci^g alkyl, Ci_g aikbxy, C^.g alkylthio, 
C1-7; acyl, Cx>^7 acylamino, alkylsulphonylamino, 
N-XC1-6 ■ alkylsulp^ c l-6 
alkyl sulphinyl / hydroxy , hit rq or; amino , aminocarbonyl , 
aminosialph6nyl> aminosulphonylamino or 
N-(amin6suiphbnyl )-Ci«4 alkylamihp optionally 
N-substituted by one or two groups selected from C^-g 
alkyi, C3.S cycloalkyl, C3.3 cycloalkyl alkyi, 
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phenyl or phenyl C 1 _ 4 alkyl groups or optionally 
N-disubstittrtea by 04-5 PPlymethylene; 



Z is a group 0 



f formula (a), (b) or (c) 




(a) 




(CHj) 



(b) 



'1 




N-R* 



(C) 



wherein n is 2 or 3; p is 1 or 2; q is 1 to 3; r is 1 
to 3; and 



R 5 or R 6 is C 1 _ 7 alkyl, C 3 _ 8 cycloalkyl, C 3 _ 8 
cycloalkyl-Ci-2 alkyl or C 2 -7 alkenyl-Ci-4 alkyl. 





OM 72 66 
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2. A confound according to claim 1 of formula (II): 



(CH 2V R 5 




(II) 



whe r e i n X 1 and :Y 1 are indef^hdently hy^rpg^n, roethyl or 
^ejtS^l.> or- ; ct^iSt 7 Ke : a' te*. • : a bond-, ^d./,R2V"axe 
-iwde^^^^ ^methyl Qr-^thyl : ?i^^ili#' ■ 

- S^to5b^^4SS3 ; are as defineid ih^ ciaiSn 1. 

3,, A compound according to claim 2 wherein n is 2- 



4* A compound according to claim 2 or 3 wherein R5 

is methyl* 

5 # A compound according to claim 1 of formula 

(III)* 



MM- 

K 



m 




(in) 
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wherein q l. is 1 or 2 and the remaining variables are as 
•defih'efd: in claims 1 and 2. 



*1 



.am; 



0m 



A cornpound according to claim 5 wherein q 1 is 2. 



according to any one of claims 1 to 6 
ain|^4 is.hy<3rpgiin and the other is 
£h, S^chlSrp and; 5-f luoro. 



6. 



7. A cp 

wherein ph^: of 
sel-ec.ted from 



8i A cot|bu^ 1° any one of claims 1 to 7 

wj^reiii L L is> NH. 

9. er^^~C*^^ 3-l3hoh-3^yl ) 

~2 t 3 Tdihydrp"i"n4Q| : ^ ' 

eiidp^N^ (8^?t£^l^^«^ 2 * l 3oct-3^yl ) 

~i-,>3?;§i 

endo;(8-methyl^8^a zaipi eye lo L 3 , 2 , l3oct-3-yl ) -2. 3- 
dih^rbihdple ca^bpxylic acid ester, 

endp^Nrr (8rmethyl-:8-aiaibicycloL3 . 2 . l3oet-3-yl ) 
-2, 3^aihydrb-3_hiethylindPl 

ehdo-N^ ( 8-methy l-8^azabiyclo 1 3 .2.1 3oct-3-yl ) 
-2, 3-dihydro-3, 3-dimethyltndole-l-carboxamide, 

endo-N- (8-methyl-8-azabicycloC3 , 2 , l3oct.-3-yl ) 
-3-met.hyl- indole-1 -carboxamide , 

endo-N- (8-ethyl-8-azabicycloL3. 2.1 3oct-3-yl ) 
-2, 3-dihydroindole-l-carboxamide, 



m 



M 

m 



•SI 



1 



endo-N- (8-methyl-8-azabicycloC3. 2* l]oct-3-yl } 
-5-f luoro-2, 3-dihydroindole-l-carboxamide, 



- 5 - 

endo-N- ( 8-methyl-8-azabicycioI3 .2.1 3qct-3r-yl ) 
2 , 3-dihydro-5-chl^ 



^nd^N^|8:rm^^ 
2 /'3fjS r ihydTO 



61 3 . 2 • 1 3bpt^3 -y 1 ) ■ 
-1 -carboxamide , 



iff 



ii^A-'sl 



e)i<5^^ . ?• lJ6c*-3-yl ) 

indole- 1^6k^r.bp^^"roide > 

-NKCi-az^ic^ 3oct-3^yl )2, 3- 

s- > 1 rrca ^rbbxamiSiafe # 



3- 



^e^de^ 3.2.1 joct-3-y 1 ) - 

l^pdihya ro^3^tliy I inSpI^l -ca rbbxamide , 



endo-rN- (8>m^fchy^ • 2. 1 joct- 

3 My 1 ) - 3 - ^ t h y 1 in do 1 e - 1 - c a rboxamide , 



Ite 



endp-N- (8-methyl-8-azabicycloC3» 2. l3pct:-3-yl )- 
2, 3-dihydrp-5-hitroindole-l-carboxaroide, 



W:: 



ehdo-N^ (8-methyl-8-azabicycloL3 . 2. l3oct-3-yl )- 
2, 3-dihydro-6-nitroindole-l-carboxamide, 

N- (l-azabicyclo[2. 2. 23oct-3-yl )2, 3-dihydro- 

3, 3-dimethylindole-l -carboxamide, or the hydrochloride 

salt of any of the foregoing. 



.- a 
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10. A process for the preparation of a compound of 
j0.rmula (I) according to claim I, or a 

^^rmaceutically acceptable salt thereof, which process 
s&^tsel-reactiivg.^ compound of formula (V): 




(V) 



M 



mm. 



^Lth a compound of formula (VI): 



J-Z* 



(VI) 



wherein 

G is COQi where is a leaving group, or hydrogen; 
afe Whim G is C0Q 1# J is NH 2 , or OH or a reactive 
derivative thereof or, when G is hydrogen, J is a group 
containing an activated carbonyl group capable of 
forming a CO-L-linkage with the compound of formula 
(V); Z 1 is Z as defined or wherein R5/R6 is replaced by 
a hydrogenolysable protecting group; and the remaining 
variables are as defined in claim 1; and thereafter 
optionally converting any R3 and R4 group to another R3 
and R4 group respectively , converting Z 1 , when other 
than Z, to Z; converting X and Y to other X. and Y; and 
optionally forming a pharmaceutical^ acceptable salt 
of the resultant compound of formula (I). 



H 

■jam 



■■$1 



7 -. 
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11. A compound of formula (V) as defined in claim 
10, wherein G is COQi* 



12. 1 - ( 2 , 3 -Dihydro )-indoly ltr ichlpromethy 1 
carbamate/ 



1- ( 2 , 3-dihydrpr 3 •methyl ) indolyl-O- (1 - 
succinimidyl )c£rb£mate. 



•si--'- * 



1- {2, 3-dihydro-5-f luqrcfl^ (1- 
succinimidyl ) carbamate, 

1- ( 2 , 3-dihydro-5-methp3cy ) iridolyl trichlorpmethyl 
carbamate/ 

1- ( 2, 3-dihydro?)indolylcarbonyl chloride. 



1- (2, 3i-dihydro-3-ethyl )indolylcarbohyl chlpride, 

1- (2, 3-dihydro-5-nitro)indolyl-trichloromethyl 
carbamate, 



l-[l-(2 # 3-dihydro-6-nitro)indolylcarbonyl]-imidazole f 
or 



1- (2, 3-dihydro-3, 3-dimethyl Jindolylcarbonyl chloride. 




^;-^-X^"^2^': ■ 



- 8 - 

13. A pharmaceutical composition comprising a 
compound according to any one of claims 1 to 9, and a 
phar^afeeutically acceptable carrier. 

1*. A, compound according t 9 any one of claims 1 to 
9; S for use i^s an Active therapeutic substance. 

15 a cb^ound .according to any one of claims 1 to 9 

^luse.^ cluster headache. 

' ife U^'^^Wp^^^^'^ *9 ° ne claims 

"'l %' ;9i^ • itne-i^pratiph : of • a medicament fpr l:he ■ 
Mli^nt^^ff^r cluster headache, trigeminal 
^nea^aigia and/pr em^jsis . 



ate 



Bra*- 



- 1 - 



es 

B 



Claims f=y^ SP^\n) . 

1. A process for the preparation of a compound of 

formula or a pharmaceutical ly acceptable salt 

thereof: 



wherein 




L is NH or O; 

X and Y are independently selected from hydrogen or 
c l-4 alkyi, or together are a bond; 

R^ and R2 are independently selected from hydrogen, 
Ci_5 alkyi, C2-6 alkenyl-Ci_4 alkyi, or together are 
C2-4 polymethylene; 

R3 and R4 are independently selected from hydrogen, 
halogen, CF3 , alkyi, C^.^ alkoxy, alkyi thio, 

Cx_7 acyl, Ci_7 acylamino, c l-6 alkylsulphonylamino, 
N-(Ci«g alkylsulphonyl )-N-Ci_4 alkylamino, Cx-6 
alkylsulphinyl, hydroxy, nitro or amino, aminocarbonyl 
aminosulphonyl, aminosulphonylamino or 
N-(aminosulphonyl )-Ci_4 alkylamino optionally 
N-substituted by one or two groups selected from Ci_£ 
alkyi, C3-8 cycloalkyl, C3-8 cycloalkyl C1-4 alkyl, 
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phenyl or phenyl C!_ 4 alkyl groups or optionally 
N-disubstituted by C4-5 polymethylene; 

Z is a group of formula (a), (b) or (c) 




(CH 2 ) NR 5 



(a) 




(CH 2 ) 



(b) 




<c) 




wherein n is 2 or 3; p is 1 or 2; q is 
to 3; and 



1 to 3; r is 1 



R 5 or R 6 is Ci_ 7 alkyl, C 3 _ 8 cycloalkyl, C 3 _ 8 
cycloalkyl-Ci-2 alkyl or C 2 _ 7 alkenyl-Ci-4 alkyl; 



'mmmmMm 



lew 

^WS; - v 



^^4 ^ : - 



- 3 - 

cWhich; process co|^:ri^s^ reaching a cor 



cpmppund of for inula 




(V) 



Xvi ) o 



. G _ i s ,' GOQx #§5^^ ' -Nl- 

-^n. '<^&S v^r^^feb^ a^^eti^e , -V-' 

%eiri^ati^'-^ 



cdnt^irtlng •faft'-.Va'ictiv -~" 
-forming a; cSrL^iin^ 
(V); Z* is ^;?.asj^ K 5^6 is r^lac^d:;by^, 

a KyiJjrQ^ .grbup;;-. -and;:.the^- remain irig- 

variables a^eVas defined in claim \l;> ^n4 t^ 
optionally 'apky'Bf^jd^iihy R3 and R4 group, to another R 3 
and R4 group respectively, converting Z 1 , when other 
than Z, to Z; converting X and Y to other X and Y ; and 
optionally forming a .pharmaceutical ly acceptable salt 
of the resultant compound of formula (I). 



~4 



i*£i.v*=r, ' - 



m 3 i 
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2. A process for the preparation of a compound 

according to claim 1 of formula (II): 




wherein X 1 and Y 1 are independently hydrogen, methyl or 
ethyl, or together are a bond, Ri 1 and R2 1 are 
independently hydrogen, pe£hyl : or ethyl and the 
remaining variables are as defined in cl^im 1. 



m 



m 



••ills 



mm 
Mm 



3. 



A process a< 



ccording to claim 2 wherein n is 2, 



4 # A process according to claim 2 or 3 wherein R5 

is methyl. 



5„ A process for the preparation of a compound 

according to claim 1 of formula (III)s 



IP; 

Iff: 

II 

tit 




(in) 
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wherein q 1 is 1 or 2 and the remaining variables are as 
defined in claims 1 and 2. 

6. A process according to claim 5 wherein q 1 is 2. 

7. A process according to any one of claims 1 to 6 
wherein one of R3 and R4 is hydrogen and the other is 
selected from hydrogen, 5-chloro and 5-fluoro. 

8. A process according to any one of claims 1 to 7 
wherein L is NH. 

9. A process according to claim 1 for the 
p repa rat ion o f : 

endo-N- <9^Methyl-9-azabicyclo[3. 3. l]non-3-yl ) 
-2 , 3-dihydroIndole-l-carboxamide, 

endo-N- (8rmethyl-8-azaDicyclbC3. 2. l3oct-3-yl) 
-2, 3-dihydroindole-l-carboxamide, 

endo(8-methyl-8-azabicyclo[3, 2, l]oct-3-yl )-2, 3- 
dihydroindble carboxylic acid ester, 

endo-N- (8-methyl-8-azabicyclo[3 . 2« 1 Joct-3-yl ) 
-2, 3-dihydro-3-methylindole-l-carboxamide, 

endo-N- (8-methyl-8-azabiyclo[3. 2. 1 joct-3-yl ) 
-2, 3-dihydro-3, 3-dimethylindole-l-carboxamide, 

endo-N- {8-methyl-8-azabicyclo£3 ,2,1 Joct-3-yl ) 
-3 -methyl- indole-l-carboxamide, 

endo-N- (8-ethyl-8-azabicyclo[3 . 2* l]oct-3-yl ) 
-2 , 3-dihydroindole-l-carboxamide, 



- 6 - 

endo-rN- (8-methyl-8-azabicyclo[3 . 2 . 1 ]oct-3-yl ) 
-5-f luorp-2, 3-dihydroindoler-l-carboxamide, 

endp-N- (8-raethyl-8-azabicycloC 3 .2.1 3oct-3-y 1 ) - 
2 , 3-dihydro-5-chloroindole-l-carboxaraide, 

endp-N- (8-methyi-r8-azabicycloC3 . 2.1 3oct-3-yl )- 
2,3-dihydro^5-methq^iri^^ 

entfp^-N- X'S^tffMl^SrftMbix^clpCS ^ 2 • 1 3oct-3-yl )- 
indple-1 ^carfepX^i^ ' 

N^ (0;-azabxc^cl6C2. 2> 23oct-3-yl )2; 3- 
£xhydrpiridbi^ # 

(l^azabicydlpC2 • 2* 2 3pct— 3— yl )— 2, 3- 
dihydrpindple-l-ckrboxylic acid ester, 

erido-N- ( 8-me1:nyl-8^azabicyc loC 3 • 2 . 1 3oct-3-yl ) - 
2 /3>dihydro-3-ethy lindble-l-carboxamide , 

endo-N- (8-methyl-8-azabicycloC3* 2. l3oct- 
3-yl )-3-ethyl-indole-l-carboxamide, 

endo-N- (8-methyl-8-azabicycloC3. 2. l3oct-3-yl )- 
2, 3-dihydro-S-nitroindole-l-carboxamide, 

endo-N- (8-methyl-8-azabicyclo[3 . 2- l3oct-3-yl )- 
2, 3-dihydro-6-nitroindole-l-carboxamide, 

N-(l-azabicyclo[2. 2. 23oct-3-yl )2, 3-dihydro- 

3, 3-dimethylindole-l-carboxamide, or the hydrochlor 

salt of any of the foregoing. 
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10. Use of a compound prepared by a process 
according to any one of claims 1 to 9 in the 
preparation of a medicament for the treatment of 
migraine, cluster headache, trigeminal neuralgia and/or 
emesis. 
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